In this report we have shown that nitrite can be oxidized via a dehydrogenation. It seems likely that the nitrite molecule (or some activated form of it) is hydrated prior to electron removal.
The alterations that occur in reticulocytes in the process of maturation into erythrocytes, during which their capacity to synthesize hemoglobin is progressively lost, have been studied using various approaches. Early studies described the progressive disappearance of the reticulum while the size of the cells is reduced and their osmotic fragility increased. The "substantia reticulo filamentosa" was later found to be rich in RNA and the reduction in RNA content of the cell was associated with its decline in capacity to synthesize hemoglobin.1 Since membrane-bound2-4 as well as free'-' ribosomes have been established as the site of protein synthesis and polyribosomes have been recognized as the site of protein synthesis in reticulocytes,8-12 several studies have been undertaken in order to elucidate the fate of the ribosomes in the process of maturation.
Loss of cytoplasmic ribonucleoprotein has been noted during maturation in experiments with various cells. 13 Marks et al.'4 reported that during in vitro maturation of reticulocytes, a decrease in polyribosome content was found to be associated with the loss of the cells' capacity to synthesize proteins. Rifkind et al."5 analyzed the alterations in polyribosome content and structure which occur as erythroid cells mature in vitro as well as in Millipore chambers in vivo. They showed that as maturation proceeds, there is an ordered shift in polyribosome size toward smaller clusters and single ribosomes, with an over-all decrease in the cell ribosome content. Maturation of reticulocytes in vivol6, 17 was studied by analyzing progressively more mature age groups of cells taken from layers of increasing density in a serum albumin gradient. 18 These in vivo studies resulted in different conclusions. Rowley17 concluded that his results are in agreement with those of Marks et al.'4 and Rifkind et al., 5 namely, that in vivo maturation of reticulocytes correlates primarily with the decline in the quantity of polyribosomes per cell. On the other hand, Glowacki et al. '6 found that even the most dense, oldest reticulocytes contained polyribosomes, and concluded that there was no evidence for an ordered shift to smaller aggregates with maturation.
Another approach to the study of reticulocyte maturation was that of Izak et al. '9 They inhibited the production of new reticulocytes by injection of actinomycin D. The maturation of reticulocytes already in the circulation was studied by biochemical methods. The alterations in size of ribosome clusters in the maturing reticulocytes were not analyzed.
In the present study we have tried to elucidate the changes in polyribosomes associated with the decline in hemoglobin synthesis in the in vivo maturing reticulocyte. Both the actinomycin D method and the separation of age groups of reticulocytes according to their density were used. Non-water-miscible fluids of known specific gravity served for separating age groups.20 Cells of the various age groups were analyzed by biochemical and electron microscopical methods.
Materials and Methods.-Reticulocytes: Rabbits were bled 30-40 ml per day by incision in the marginal ear vein for 5 or 6 consecutive days, to increase the proportion of reticulocytes in the circulating blood. Fifty mg of Imferon and 10 mg of folic acid were injected after the second or third bleeding. Reticulocytes were counted after staining with fresh crystal violet solution. Although the reticulocyte count was found to be indicative of the degree of maturation of the whole red cell population, it proved to be unreliable as compared with electron micrograph data. In electron microscope counts, only sections of nonnucleated cells containing ribosomes of any observable number were considered as reticulocytes. 15 Maturation in vivo after injection of actinomycin D: Actinomycin D (150 Ag/kg) was injected intravenously about an hour after the fifth bleeding. Samples of blood (10 ml) were taken after 8, 12, 24, and 48 hr. In later experiments, blood samples were taken only at 0, 24, and 48 hr after injection. Control rabbits were bled similarly but not injected. In every sample the density distribution of cells (DDC) was plotted,20 the osmotic fragility recorded automatically2l with the help of the Fragiligraph (Elron Electronic Industries, Haifa, Israel), and reticulocytes were counted to estimate the degree of maturation. Ribosomes were prepared for analysis in the analytical ultracentrifuge by resuspending pellets of the various samples in tris Mg solution Al4 and submitted to analysis in a Beckman Spinco E analytical ultracentrifuge. Samples were prepared for electron microscopy from whole blood or after concentration of the reticulocytes by centrifugation over the non-water-miscible fluid of appropriate density.
Electron microscopy: Electron microscopy was carried out as previously described,'5 except that the samples were embedded in Vestopal according to Ryter and Kellenberger.22 In counting ribosomes in the electron micrographs, correction for the error introduced by the thickness of the section was made according to W. Perl." RCA EMU 2 electron microscopes were used. After being separated into age groups according to their density, the cells in each fraction were classified into three groups: (1) cells containing no ribosomes, (2) cells containing mainly single and a few double ribosomes, and (3) "young reticulocytes" containing ribosomes in clusters of three or more. The latter were rich in robosomes and contained mitochondria, tubuli, and other remnants of cytoplasmic structures.
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BIOCHEMISTRY: DANON ET AL. 875 the DDC profile20 were determined. The total reticulocytes were first separated by two-phase centrifugation through the appropriate separating fluid. If, for example, a blood sample contained 30% reticulocytes, the capillary of the DDC profile in which approximately this proportion of cells remained on top of the separating fluid was noted (generally capillary no. 9) and separating fluid of the same specific gravity (1.106) was used to isolate the reticulocytes from larger amounts of blood. The reticulocytes were then separated into age groups. The top layer of fluid no. 9, for example, was resuspended in the supernatant plasma and centrifuged over fluid no. 10 (sp. gr. 1.102). The denser cells that were found below the fluid after centrifugation (bottom 10) were resuspended in plasma and kept for further analysis, while the cells remaining on top were resuspended and centrifuged over fluid no. 11. This procedure was repeated with fluids no. 12 and 13, after which the top layer of fluid no. 13 was centrifuged over fluid no. 18 to free it from leucocytes and platelets. This represented the youngest fraction (top 13). Total RNA was determined by the method of Elson,24 and total protein by that of Lowry et al. 2 Ribosomes were prepared and analyzed and C14 leucine was used to determine amino acid incorporation in intact cells according to the procedure described by Marks et al.14 Hemoglobin was determined according to Crosby et al.26 Results.-Effect of actinnnycin D: Figure 1 represents changes in osmotic fragility curves before and after injection of actinomycin D. It can be seen that the population of the osmotically more resistant cells (reticulocytes) gradually increases during the bleeding phase. After injection of actinomycin D, the fragility curve gradually returns almost to its initial form reflecting maturation of the majority of reticulocytes in the circulation of the injected animal. In contrast to the animals injected with actinomycin D, the blood of the control animal showed a continued increase in the population of osmotically resistant cells for 24 hr. It becomes stationary after 48 hr or the trend is slightly reversed. The density distribution of cells (DDC) (Fig. 2) shows a shift to the right, indicating the appearance in the circulation of cells of lower specific gravity (younger cells) until the day of injection. Following the injection of actinomycin D, the DDC trend is reversed, coming close to its initial state within 48 hr (Fig. 2a, b) . Table 1 shows the reduction in the number of reticulocytes (counted conventionally), in hemoglobin and in total RNA content, after injection of actinomycin D. control (bottom). C.H., complete hemolysis; 1, the day of the first bleeding; 5, the day of the fifth bleeding; 6, the day of the sixth bleeding, which was also the day of injection of actinomycin D; 24 h. and 48 h. indicate (top) 24 and 48 hr after injection, (bottom) 24 and 48 hr after the last bleeding. The counts and classification of ribosomes on electron micrographs of sections of reticulocytes separated into age groups showed that initially the red cells of the rabbit had a high proportion of cells with aggregated ribosomes up to six in a cluster (young reticulocytes). Twenty-four hours after the injection of actinomycin D, groups of four and five ribosomes became rather rare, while the proportion of cells with single and double ribosomes increased, as well as the number of cells that contained no ribosomes at all. After 48 hr, the majority of the cells did not contain any ribosomes, while the few cells that had ribosomes had only a few polyribosomes (Fig.  3) . Figure 4 shows that the results obtained by the analytical ultracentrifuge method are in agreement with those obtained by counting the ribosomes from electron micrographs (Fig. 3) . After injection of actinomycin D, the peaks representing the heaviest polyribosomes gradually disappear, while the peaks of light ribosomes, corresponding to 78S and liOS, respectively, are relatively increased.
Separation according to the density distribution of cells (DDC): Table 2 shows the distribution of the various cell populations when separated by two-phase centrifugation into ribosome-free cells, cells containing single and double ribosomes, and "young reticulocytes." The rare nucleated erythroid cells appeared in top 13 . Out of 100 cells counted, only two nucleated cells were found in the experiment represented in Table 2 . When the various fractions were analyzed for their capacity to incorporate amino acids, it was found that the lower the density of the cells, the higher their incorporation capacity (Table 3 ). This phenomenon is apparent both when radioactivity is expressed per mg protein or as cpm/.ug RNA. There is an increase in activity from fraction to fraction with a slight decrease in cpm/ihg RNA in the fraction top 13 which might be due to the presence of nucleated cells.
Discussion.-The osmotic fragility curves (Fig. 1) , the DDC curves (Fig. 2) , the reticulocyte counts, and the changes in RNA and hemoglobin content of the whole blood (Table 1) the blood of the control rabbits. It is therefore reasonable to consider the reticulocytes that were in circulation when actinomycin D was injected as cells that matured into erythrocytes during the subsequent 48-hr period (in accordance with Izak et al. 19 The alterations that occurred in the polyribosomes of these cells as a whole population are revealed in the analysis of the ribosomes by the analytical ultracentrifuge (Fig. 4) . The progressive reduction and disappearance of the peaks of the heaviest ribosomes indicates a progressive reduction in polyribosome content. This phenomenon is also apparent from the counts of ribosomes in sections of intact cells and their classification according to size of clusters (Fig. 3) . Analysis of the various age groups of cells separated according to specific gravity shows a similar trend. The higher the specific gravity of the population (the older the age group), the more cells are found with no ribosomes at all or with only single and double ribosomes. In the younger groups there are practically no cells devoid of ribosomes, and cells containing only single and double ribosomes are rare ( equivalent to fraction 6, such a correction will reduce the "per cent ribosomes as polysomes" to 0. Such a calculation and the data of From the data presented in this paper, it is concluded that the polyribosomes of reticulocytes that mature in vivo follow a pattern similar to that described for maturation in vitro or in Millipore chambers in vivo, 14 15 i.e., as maturation proceeds, there is an ordered shift in polyribosome size toward smaller clusters and single ribosomes.
